The estimated prevalence of fetal caudal dysgenesis is 1 per 100,000 births. The functional prognosis of sacral agenesis is dominated by the large spectrum of associated caudal malformations. Except for cases associated with hydrocephalus secondary to open spinal dysraphism or chromosomal anomalies, association with mental deficiency is rare. We propose a systematic prenatal approach to cases of fetal sacral agenesis based on 9 etiologic items: clinical context, type of sacral dysgenesis, associated spinal cord malformations, mobility of lower limbs, investigation of the presacral region, analysis of the gastrointestinal tract, analysis of the genitourinary tract, associated vertebral defects, and cytogenetic analysis.
I
n the literature, the terminology used to describe disorders of the fetal caudal region remains inconsistent: "caudal regression syndrome," "caudal dysgenesis," "agenesis of the lower vertebral column," "caudal dysplasia sequence," or "sacral agenesis." Caudal regression syndrome is the most common term used to describe caudal dysgenesis but seems to be out of date given known embryologic facts. Indeed, there is no embryologic regression, and the main hypothesis to explain fetal caudal dysgenesis is that there is a primary deficiency of the caudal mesoderm caused by early developmental disruption. 1, 2 Thus, fetal caudal dysgenesis represents a set of urinary, anorectal, and spinal cord malformations, which can be identified as particular clinical associations: syndromic caudal dysgenesis (eg, Currarino syndrome), caudal dysplasia sequences (eg, caudal regression sequence, sirenomelia, and the OEIS complex [omphalocele-exstrophy-imperforate anus-spinal defects]), and VACTERL association (vertebral defects, anal atresia, cardiac defects, tracheoesophageal fistula, renal anomalies, and limb abnormalities). Prenatal diagnosis of fetal sacral agenesis is indicative of caudal dysgenesis and should prompt screening for a large spectrum of associated malformations.
The estimated prevalence of fetal caudal dysgenesis is 1 per 100,000 births. 1, 3 Except for cases associated with hydrocephalus secondary to open spinal dysraphism or chromosomal anomalies, caudal dysgenesis is not associated with mental deficiency, and the functional prognosis is mainly dominated by the large spectrum of associated caudal malformations. 4, 5 Prenatal counseling is often difficult because of limited prenatal predictors of lower limb, bladder, and terminal colon functions. The main objective of this article is to propose a prenatal diagnostic algorithm for suspected sacral agenesis, based on 9 etiologic items. This approach guides the choice of diagnostic modalities used to explore associated abnormalities, genetic disorders, and perinatal outcomes to improve prenatal counseling.
Standardization of the Normal Sonographic Appearance of the Lumbosacral Curvature
To explore the sacral region, a sagittal view is recommended, focused on the lumbosacral curvature, the conus medullaris, and the dural sac. The conus medullaris is identified as a dark triangular structure with two surrounding echogenic lines at the caudal end of the spinal cord. A focal dilatation of the central canal can be noted and is called the ventriculus terminalis or fifth ventricle. It is an anatomic remnant between the tip of the conus medullaris and the origin of the filum terminale. 6, 7 The filum terminale is defined as a fibrous filament at the tip of the conus medullaris extended caudally and divided into two parts (intradural and extradural; Figure 1 ). 8 A distinction must be made between embryologic development of sacral vertebrae and the sonographic detection of ossification of the sacral nuclei. The sacrum and coccyx are formed by a complex process that fuses primary and secondary ossification centers during the prenatal and childhood periods. According to embryologic studies, the 5 sacral bodies and arch ossification nuclei are present at 16 weeks' gestation. 9, 10 The sacrum ossifies in a caudal direction, with the S1-S3 centers ossifying between 10 and 12 weeks' gestation and S4 and S5 ossifying between 5 and 8 months' gestation.
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The coccyx is not ossified during gestation. 12 On sonography, the S1 nucleus is visualized from 11 weeks' gestation ( Figure 2A ), S2 from 14 weeks (Figure 2B ), S3 from 18 weeks ( Figure 2C ), S4 from 21 weeks ( Figure 3A ) and S5 from 24 weeks ( Figure 3B ). To identify S1, a dynamic study of lumbosacral curvature is necessary. 13 It can be located at the intersection of two tangents to the last sacral and lumbar ossification nuclei in a sagittal view (Figure 4 ) or at the level of the iliac crest on a coronal plane ( Figure 5 ). 13 
Item 1: Clinical Context
Analysis of the context and the medical history is crucial because different factors can be associated with sacral dysgenesis, especially genetic and environmental disorders. Numerous potential factors have been described to explain caudal dysgenesis, especially alcohol, retinoic acid, chronic hypoxia, and drugs. 14, 15 The first inclination is to look for maternal diabetes. 16 A high level of maternal glycosylated hemoglobin (hemoglobin A 1c ) in the first trimester is correlated with an increased rate of birth defects. 17 According to the EUROCAT registry, the difference in the frequency of caudal dysgenesis between diabetes cases and nondiabetes cases was highly Figure 1 . A, Normal sonographic appearance of the sacrum, conus medullaris, and filum terminale at 29 weeks' gestation: a indicates the extradural portion of the filum terminale; b, intradural portion of the filum terminale; and c, conus medullaris-to-S1 distance. B, Macroscopic examination of lumbosacral curvature at 33 weeks' gestation.
significant (odds ratio, 26.40; 95% confidence interval, 8.98-77.64; P < .0001). 18 Personal and family medical histories may also provide important clues, particularly in the case of related parents. It is crucial to look for symptoms consistent with unknown parental sacral agenesis or a presacral tumor: chronic constipation, sphincter impairment, unsteady walk, or pelvic pain. If an intrafamilial correlation is noted with an autosomal dominant mode of inheritance, a syndromic form is suspected, and further investigations can be discussed, especially radiographs of the sacrum of the parents and sequencing of the MNX1 (motor neuron and pancreas homeobox 1) gene. 19 Thus, maternal sacrum integrity can be checked by magnetic resonance imaging (MRI) or 3-dimensional (3D) computed tomography (CT) if these examinations are performed to explore fetal sacral agenesis.
In conclusion, when fetal caudal dysgenesis is diagnosed, look for maternal diabetes and think of an autosomal dominant mode of inheritance when an intrafamilial correlation is noted. 
Item 2: Determine the Type of Sacral Dysgenesis
Caudal regression syndrome is a confused and inadequate term to describe sacral agenesis: there is no regression of the sacrum but, rather, an absence of its development, which is more or less severe. The Renshaw classification is useful in making distinctions. Types 1 and 2 are moderate forms, and types 3 and 4 are severe forms of sacral agenesis. 20 In type 1, there is partial or total unilateral sacral agenesis. Generally, distal vertebrae (S4 and S5) are presented as nonsegmented hemivertebrae. In Currarino syndrome, hemiagenesis or partial unilateral agenesis below S2 is typical (Figures 6 and 7) . 20, 21 This rare syndrome is a congenital disorder characterized by partial sacral agenesis, anorectal malformation, and a presacral mass. In type 2, sacral agenesis is partial, bilateral, and symmetric ( Figure 6 ). In types 1 and 2, there is no correlation between the number of missing vertebrae and postnatal outcome. In these forms, a stable midline spinal column provides sacroiliac stability and a greater likelihood of ambulation. 22 For clinicians, caudal regression syndrome refers to a developmental defect including the lower extremities, the sacrum, and the lumbar spine. These severe forms correspond to types 3 and 4 of the Renshaw classification. In type 3, the ilium articulates with the sides of the lowest vertebra present. In type 4, the caudal end plate of the vertebrae is above the fused ilia or an iliac amphiarthrosis. Parents should be informed of the poor orthopedic prognosis in these situations. Progressive kyphosis or scoliosis may develop, with the need for spinal stabilization procedures during childhood. 23, 24 Three-dimensional CT could be helpful to describe ilium articulation and fusion at birth, but differentiation of type 3 from type 4 is more difficult on prenatal examinations. 25 Thus, we propose a simplified Renshaw Figure 5 . A, S1 can be located at the level of the iliac crest on a coronal plane. B. S1 is visualized at 12 weeks' gestation. C, Sacral nuclei can be visualized with use of multiplanar imaging. Note reconstruction of S1-S4 on a coronal plane at 21 weeks' gestation. D, Five ossification nuclei are visualized on this coronal plane at 26 weeks' gestation. Note S1 at the level of the iliac crest.
classification for description of fetal sacral agenesis: type 1, partial or total unilateral sacral agenesis; type 2, partial but bilateral and symmetric sacral agenesis; and type 3: total sacral agenesis ( Figure 6 ). 8 In conclusion, hemiagenesis or partial unilateral agenesis below S2 is typical of Currarino syndrome. In cases of partial sacral agenesis, there is no correlation between the number of missing vertebrae and postnatal urinary, digestive, and motor outcomes.
Item 3: Appearance and Mobility of the Lower Limbs
In most cases, the appearance and mobility of the lower limbs are normal in the prenatal period; therefore, such features of the lower limb during pregnancy do not reflect the severity of a postnatal deficit. All of these disorders may be static or progress during childhood.
Bollini et al 26 proposed a classification of sacral agenesis on the basis of the type of orthopedic anomalies. When sacral agenesis is total with lumbar involvement (group 1), there is a high risk of paraplegia and instability of the sacroiliac joints with kyphosis. Group 2 corresponds to sacroiliac dysgenesis, which results in scoliosis of variable severity associated with a marked lateral shift of the trunk. Group 3 corresponds to partial sacral agenesis, and orthopedic consequences are rare.
In 50 patients with sacral agenesis (19 with total sacral agenesis and 31 with partial sacral agenesis; median age, 6 years), the most commonly affected muscle groups were the perineum, pelvic sling, and intrinsic foot muscles. 27 In 37 patients, muscles supplied by the L5-S1 cord level were affected, presenting as calf atrophy and distal weakness of the lower muscles. Muscular weakness was more common among patients with high bony disorders. 27 However, despite the presence of muscular weakness, most of the children were ambulatory. After the age of 1 year, the use of orthotic devices for walking or because of paraplegia was mostly associated with myelomeningocele or lipomyelomeningocele.
Caird et al 23 described musculoskeletal functional outcomes in 16 children and adults with sacral agenesis and no myelomeningocele. In terms of lower extremity physical function, 6 participants reported using assistive devices for walking or climbing, and all were Renshaw type 3 or 4. Ten participants refused the use of assistive devices, and they were Renshaw types 1 and 2. Except for running, climbing 3 flights of stairs, and walking more than 3 blocks, most respondents reported that mobility was easy. 28 In this study, most of the patients were satisfied with their looks, and all reported their Figure 6 . Simplified Renshaw classification for fetal sacral agenesis: type 1, partial or total unilateral sacral agenesis; type 2, partial but bilateral and symmetric sacral agenesis; and type 3, total sacral agenesis.
health as being good to excellent. Moreover, there was no correlation between the Renshaw classification of sacral agenesis severity and pain or overall satisfaction.
Prenatal counseling about orthopedic consequences is difficult. Sacral agenesis with lumbar involvement is an unfavorable sign according to Bollini et al, 26 with a high risk of paraplegia and instability of the sacroiliac joints. Although the risk of lower limb muscular weakness seems to be correlated with the level of missing vertebrae, there is no correlation between sacral agenesis severity and the ambulatory status. 20, 23, 24, 28, 29 Parents should be informed that all of these disorders might be static or progress through childhood.
In conclusion, prenatal counseling about orthopedic consequences is difficult. There is no correlation between the severity of sacral agenesis and the ambulatory status. The appearance and mobility of the lower limbs are usually normal in the prenatal period and do not reflect the severity of a postnatal deficit.
Item 4: Look for Closed Spinal Cord Malformations
Prenatal sacral dysgenesis is a warning sign of closed spinal cord dysraphism without an Arnold-Chiari type 2 malformation. Three situations can be defined: sacral agenesis with a low-lying tethered cord, sacral agenesis with spinal lipoma, and sacral agenesis with a truncated conus medullaris (Figure 8 ). 30 A tethered cord can be associated with sacral agenesis, and prenatal diagnosis can help pediatric neurosurgeons ensure follow-up ( Figure 8A) .
12,31 Different methods are described to assess the position of the conus medullaris during pregnancy using different reference points. 8, [32] [33] [34] It has been suggested that the position of the conus medullaris should be evaluated by identifying the lowest fetal rib (T12) or by measuring the distance between the conus medullaris and the top of the first sacral vertebra (Figure 1) . 32 Mottet et al 8 considered the spinal cord to be tethered when the distance between the top of the first sacral vertebra (S1) and the conus medullaris extremity was below the fifth percentile. It is impossible to predict the consequences of a tethered cord during childhood. Nevertheless, a prenatal diagnosis should prompt long-term follow-up with lower limb neurologic examinations and urodynamics to detect early deterioration. In the case of excessive traction of the conus medullaris, syringomyelia can occur when the normal flow of cerebrospinal fluid is obstructed ( Figure  8 ). Diastematomyelia can also be associated with sacral agenesis and a tethered cord, but prenatal diagnosis with sonography is still difficult. Thus, fetal spine MRI should be considered in cases of sacral agenesis for exploration of associated spinal cord abnormalities, especially when echogenic conditions are poor. 30, 35, 36 In a retrospective study of 33 cases referred for bony anomalies of the spine, fetal MRI showed additional abnormalities involving the spinal cord in 10% of patients. 37 These included diastematomyelia in 2 cases and segmental spinal dysgenesis in a third case. In the latter condition, lumbosacral curvature is abnormal with kyphosis or partial sacral agenesis, and the spinal cord dysgenesis is severe, with a poor functional prognosis. Usually, there is a normal upper spinal cord, a markedly abnormal cord segment devoid of nerve roots, and a thickened, low-lying lower cord caudally. 38 In the case of sacral agenesis, a lipoma should be sought, and the use of a high-frequency linear transducer can improve prenatal detection. Intradural lipoma consists of a localized hyperechoic collection of fat within the intradural space of the spinal canal. The lipoma is connected to the spinal cord. Lipoma of the filum terminale is secondary to excessive fat infiltration of the filum terminale. Thus, a thick and hyperechoic filum terminale compared with cauda equina is suggestive of lipoma of the filum terminale ( Figure 8B) . [39] [40] [41] Lipomas of the filum terminale have a good prognosis in most cases, but surgery can be considered. Lipomas of the conus medullaris result in neurologic deficits in one-third of cases, and surgery may be considered. 42 In a postnatal series of 114 cases of lipomas of the conus medullaris, only 8 cases were identified prenatally. However, the value of prenatal diagnosis of lipoma is that early monitoring can be instituted so as not to delay surgical management, which should be discussed on onset of a functional impact (generally urinary or neuro-orthopedic). Explanations should be given to the parents regarding the risks and signs of bladder-anal sphincter dysfunction, severe constipation, and orthopedic deformations. A neurogenic bladder usually prompts neurosurgical release of the lipoma at a mean age of 2.5 years.
Sacral agenesis with a truncated conus medullaris may be a severe form with a poor sphincter prognosis. As described by Borg et al, 43 "spinal cord regression" and sacral agenesis combined had the worst functional outcome regarding both bladder and bowel control. In this form, the conus terminates abruptly as if the distal tip were absent ( Figure 8B ). 44 The conus medullaris has a characteristic wedge-shaped appearance. The distal central canal may be slightly or substantially dilated. Sonography can show absence of the distal lumbosacral spine and agenesis of pelvic bones. 45 In conclusion, prenatal sacral dysgenesis is a warning sign of closed spinal cord malformations. Actually, there is no sufficiently specific prenatal sign to predict postnatal lower limb neurologic, bladder, and bowel sphincter dysfunction.
Item 5: Investigate the Presacral Region
Careful examination of the presacral region is necessary to look for a presacral mass. Hemisacral agenesis with a presacral mass is typical of Currarino syndrome ( Figures  6 and 7) . It can be an anterior meningocele (with or without communication with cerebrospinal fluid) associated with a teratoma, lipoma, dermoid, epidermoid, or enteric cyst. [46] [47] [48] [49] Currarino syndrome should not be discounted if no presacral tumor is visualized prenatally because growth can be slow. Indeed, the mean age at diagnosis of a presacral mass was 5 years in a study of 29 cases of Currarino syndrome. 50 Sonography can reveal a structure of mixed echogenicity ( Figure 8A ) in the area of the aortic bifurcation, sometimes with compression of the rectum. Magnetic resonance imaging may play an important role in the confirmation of the sonographic findings, especially during the third trimester, by showing a presacral mass and its characteristics according to T1 or T2 weighting. The absence of a meconium hypersignal anterior to the sacrum on a T1-weighted sequence after 22 weeks' gestation is suggestive of a presacral tumor or associated anorectal malformation. Absence of meconium can be explained by the emptiness of the rectum compressed by the mass. 51 Magnetic resonance imaging can help specify the extension of the presacral mass through the bony defect and relationships between the spinal cord, conus medullaris, mass and, pelvic organs. Moreover, parents should be alerted to the possibility of a communication between the spinal canal and the tumor ( Figure  8C ), which could lead to severe postnatal meningitis if not treated correctly. 46, 50 In conclusion, hemisacral agenesis with a presacral mass is typical of Currarino syndrome. A presacral mass or an anorectal malformation can be suspected in the absence of a meconium hypersignal on MRI.
Item 6: Systematic Analysis of the Gastrointestinal Tract
An anorectal malformation should be suspected when sacral agenesis is detected on sonography, especially in the case of bowel dilatation and intraluminal calcified meconium. 52, 53 An axial plane provides the best view for assessing the fetal perineum and the perianal muscular complex. The perianal muscular complex is seen as a hypoechoic ring surrounding an echoic central area. 54, 55 Absence of the perianal muscular complex after 22 weeks' gestation seems to be a highly sensitive and specific sonographic marker of an anorectal malformation ( Figure 9, C and F) . 54 Anorectal malformations comprise a wide spectrum of anomalies affecting the lower gastrointestinal tract, which primarily consist of anorectal atresia and the urorectal septum malformation sequence. 56 In the case of sacral agenesis, the perianal muscular complex should be systematically explored, even if bowel dilatation is absent, because this sign may be absent or may not occur until late in the third trimester of pregnancy. Low and high anorectal malformations are defined according to the relationship between the distal rectal pouch and the puborectalis muscle. In the high type, the distal pouch ends above or at the puborectalis muscle. In the low type, the pouch ends through the puborectalis muscle. On sonography, the high type can be suspected when both the perianal muscular complex and the anal mucosa are not visible. A low anorectal malformation should be suspected if the perianal muscular complex is too small, when the central echogenic circle corresponding to the anal mucosa is not visible, or the genitalia are close to the perianal muscular complex.
Magnetic resonance imaging and an amniotic fluid digestive enzyme analysis (g-glutamyl transpeptidase, aminopeptidase M, and total alkaline phosphatase and its isoenzymes, including the intestinal form) are good complementary tools to evaluate the level of disruption of the anorectal canal and especially to detect a rectourethral fistula. Before 22 weeks, a "digestive obstruction profile" defined by abnormally low activities of all 4 digestive enzymes can reveal anal atresia without a rectourethral fistula. After 22 weeks, an "anal leakage profile" characterized by abnormally high activities of all 4 digestive enzymes can be suggestive of anal atresia with a fistula. On sonography, a fistula should be suspected when bowel intraluminal calcified meconium is detected. These calcifications are the result of a precipitate of urine mixing with meconium due to the presence of a fistula ( Figure 9E ). On MRI, communication between the urinary tract and rectum can be suspected when the T1 hypersignal of meconium in the rectum is no longer visible and the rectum shows an abnormal T2 hyperintense liquid signal ( Figure 9D ). 57 Low anorectal malformations are considered minor anomalies of the distal rectum, and the prognosis is better than high anorectal malformations, which have a poor functional prognosis. 58, 59 Anorectal malformations with urinary fistulas in male patients and cloacal malformations in female patients require colostomy at birth and have a poor prognosis, with an increased risk of fecal incontinence and the need for a bowel management program early in childhood. 60 Fecal incontinence is still the most common complication in children with sacral agenesis. It is defined as the voluntary or involuntary passage of feces into the underwear or in socially inappropriate places in a child with a developmental age of at least 4 years. In this situation, functional fecal incontinence is usually associated with constipation, stool retention, and incomplete evacuation. 61 In conclusion, an anorectal malformation should be suspected when sacral agenesis is detected. A low anorectal malformation is considered a minor anomaly of the distal rectum, and the prognosis is better than that of a high anorectal malformation, which has a poor functional prognosis.
Item 7: Systematic Analysis of the Genitourinary Tract
Prenatal and postnatal studies have described urologic (dysplastic pelvic kidney, thick-walled megabladder, and vesicoureteral reflux revealed by hydronephrosis) and genital (uterus didelphys, rectovaginal partition, and micropenis) anomalies associated with sacral agenesis. 3, 29, 30, 45, [62] [63] [64] [65] In these studies, the level of skeletal and spinal bony defects does not predict the severity of lower urinary tract dysfunction. In a recent retrospective study including 43 patients (excluding myelomeningocele, Currarino syndrome, and cloacal exstrophy), 19 patients had a diagnosis prenatally or before 2 months of age. All 43 patients underwent urodynamic studies, which showed neurourologic instability in 30% of them. Thus, most patients with sacral agenesis have stable lower urinary tract innervation. Concerning the need for urologic procedures to maintain bladder function, there was no difference between patients with a diagnosis before 2 months of age and those with a later diagnosis. Nevertheless, most patients required intermittent catheterization, and surgery was often needed to maintain continence and appropriate lower urinary tract function. None of the patients developed end-stage renal disease. In this study, it appeared that prenatal care and planning could be helpful in initiating an early urologic evaluation. Indeed, when the urinary tract is closely monitored, patients were less likely to develop hydronephrosis or vesicoureteral reflux. 65 A combination of fetal megabladder and vesicoureteral reflux makes these children vulnerable to kidney impairment. 27 A combination of an anorectal malformation and a prenatal sign of vesicoureteral reflux is a warning sign of bladder sphincter dyssynergia during childhood. 5, 23, 60 Cases of sacral agenesis with epispadias are rare and should prompt a search for other signs of the OEIS complex, 2 which is a rare variant of the bladder exstrophy epispadias complex and which, in most cases, is of unknown etiology and in which spinal defects can include sacral anomalies. 66, 67 In conclusion, parents should be informed of the risk of lower urinary tract dysfunction during childhood. Prenatal care and planning can be helpful for initiating an early urologic evaluation and limiting the risk of hydronephrosis or vesicoureteral reflux.
Item 8: Look for Skeletal Dysplasia
In a fetus with sacral agenesis, a thorough 2D and 3D examination is essential, and a careful examination of the spine is necessary, including a search for abnormal curvature and abnormal segmentation. 25, 68, 69 Threedimensional CT can help diagnose hemivertebrae, butterfly vertebrae, and vertebral fusion suggestive of a VACTERL association. Moreover, the shape and size of the ribs should be analyzed to detect synostosis suggestive of spondylocostal dysplasia, as described in two prenatal studies of sacral agenesis ( Figure 10 ).
70,71
Item 9: Consider Cytogenetic Analysis After sonographic detection of sacral agenesis, a comparative genomic hybridization (CGH) array should be offered, especially in cases of associated malformations. The presence of an anorectal malformation is a warning sign and should prompt consideration of amniocentesis because there is an increased incidence of anorectal malformations in patients with trisomy 21.
72-74 Some chromosomal deletions or duplications have been reported in the literature: 18p11.2 deletion and 3q26.32-q27.2 duplication. 73, 74 Nevertheless, when there is a typical association with at least one other major key sign of the Currarino triad (presacral tumor, spinal cord dysraphism, anorectal malformation, or suggestive family history), sequencing of the MNX1 gene should be done if the CGH result is normal. The result of a CGH will be negative in most cases, with an intragenic MNX1 mutation mapped at 7q36. 19, 49, 75 Parents should be informed of a possible autosomal dominant mode of inheritance in half of cases, with variable penetrance and presentations. Molecular studies also report other mutations in different genes in cases of sacral agenesis: VANGL1 (Van Gogh Drosophila homolog 1) gene mapped at 1p13 and mutations of the T (brachyury) gene with sacral agenesis and a persistent notochordal canal ( Figure 11 ). 76, 77 In conclusion, a CGH array should be offered after sonographic detection of sacral agenesis, and sequencing of the MNX1 gene should be considered in the case of a typical association (presacral tumor, spinal cord dysraphism, anorectal malformation, or suggestive family history).
Conclusions
We propose a systematic approach to cases of fetal sacral agenesis without open dysraphism to help clinicians with parental counseling based on 9 items (Figure 11 ). Sacral agenesis is rarely isolated. Spinal cord, anorectal, and genitourinary abnormalities and a presacral mass should be sought. Sacral dysgenesis is a warning sign of spinal cord dysraphism, and prenatal diagnosis of a tethered cord or lipoma can avoid delayed postnatal surgical management, if needed. A poor prognosis should be considered with parents in the case of prenatal signs of a constituted neurologic deficit (talipes equinovarus, muscular atrophy, or immobility of lower limbs) and possible sphincter impairment in high forms of anorectal or cloacal malformations. Fetal MRI and an amniotic fluid digestive enzyme analysis could be complementary tools to detect a urinary fistula in the case of an anorectal malformation and sacral agenesis, especially in male patients. Some sonographic signs should be known because they are typical of Currarino syndrome (hemisacral agenesis, a presacral mass, and a low-lying conus medullaris), and parents should be informed of familial forms in half of cases, with variable penetrance and clinical expression in this context.
